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Our Road to Storage

My Talk is about:

1) The importance of what we are working on

2) Wind and Solar are Coming Online Fast (Too Cheap To Meter)

3) Power Electronics is Changing How the Grid Operates

4) Innovation in Storage is the Silver Bullet for the System Operators
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(PHEVs/EVs Soon)

Greatest Engineering Achievements 

of the 20th Century

10.Air Conditioning/

Refrigeration

9.Telephone

8.Computers

7.Agricultural Mechanization

6.Radio and Television

Source:  National Academy of Engineering

1. The Grid/ Electrification

5. Electronics

4. Water Supply and 

Distribution

3. Airplane

2. Automobile



Power Engineering is not Rocket Science. . .     

. . . It is much more important than that!
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>50% Renewables On The Electricity Grid is coming
Distributed controls of Distributed Resources

Electrification of Transportation

The Edison/Tesla electricity grid was never designed for these changes
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Coal Nuclear Combined
Cycle Gas-

Fired

Combined
Cycle Gas-

Fired

Wind Solar

$/MWh

The cost to build and operate new gas, wind and solar 

power is challenging existing generation resources

.

1) Source: Source: Lazard. Assumes $3/MMBtu natural gas. Midwest wind and solar resource 

Operating costs of 
existing plants

(2020)

Costs to build and 
operate new plants 

(including incentives for 
wind/solar, 2020)

Falling wind and solar costs, and lower gas prices have 

been accelerating the retirement of coal and nuclear plants
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2019 Wind Installed Capacity in PJM 
ïOperational and Proposed

If you like wind é

éYou have to 

love Storage

Source PJM
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Storage ïThe Silver Bullet

Bath County Pumped Hydro

Stationary Battery Mobile Batteries Water Heaters

ό.ƻǎǘƻƴΩǎ .ƛŀǎΥ I love storage)

Raccoon Mtn Pumped Hydro

>95% Current Electricity Storage is PS   
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Hourly Average Wind Capacity Factor 28.6%

Source PJM
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Comparison of Wind with Solar PV 4.6 MW 
TEP Solar Array (Arizona)
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Source: Carnegie Mellon University
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The Infamous ñCalifornia Duck Curveò

òIf you canôt store youôll have no electricity after 4ò
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Innolithôs
Advanced Battery
Inflammable electrolyte 

50,000 cycle--no power fade

Tested 2 Years -- 2MW in 

PJM

Sodium can replace Li  at                                                            

much Lower cost

Grid-Scale Energy Storage ---400+ MW in PJM

PJM Average 

Wind 

Capacity Factor 

28.6%
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Choose Wisely for GW Scale
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Source: RAMEZ NAAM


